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ABSTRACT: The olive oil industry in Morocco produces an important amount of olive mill wastewater (OMWs) which poses 

serious environmental problems, anaerobic digestion is the most interesting technique of olive mill wastewaters treatment. 
In this study anaerobic digestion of OMWs was performed in a semi continuous mesophilic anaerobic digester for 30 days, 
during the experiment, the volume of biogas produced was measured by the water displacement method. The pH was 
around neutrality throughout the experiment and the maximum of biogas yield coefficient was 2277 ml / g VS. 
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1 INTRODUCTION 

The olive oil industry generates a large amount of wastes consisting of olive cake (solid waste) and olive mill wastewaters 
(OMWs), liquid effluents of complex composition, that will be dealt to face potential pollution risk because they have great 
power contaminant, mainly due to high concentrations of organic matter. Their harmful effects derive largely from their 
polyphenol content (1). The production of olive oil in the world achieved the 2.5 million tons per year (2) which is equivalent 
to 3.750.000 liters of olive mill wastewaters. The toxicity of OMWs is attributed to the presence of free fatty acids with long 
chain and recalcitrant compounds  difficult to degrade as phenolic compounds, in high concentrations (4-15 gL -1). (6), which 
are responsible for phytotoxic and antimicrobial effects (3) (4) (5). 

Anaerobic digestion is one of the most promising technologies for disposing OMWs (6). The objective of this study is to 
evaluate the biogas production of OMWs by semi continuous anaerobic digestion; the experience of anaerobic digestion is 
carried out in semi-continuous mode in the mesophilic conditions using an inoculum originating from active digester that 
treats the sludge purification station in Marrakech (RADEMA). 

2 MATERIALS AND METHODS 

 SUBSTRATE AND INOCULUM 

The treated substrate in the digester is the raw OMWs, outcome of pressure system, that has not undergone any prior 
pretreatment, table (1) shows the physicochemical characteristics of the substrate. The inoculums used is originating from 
active digester, table (2) shows physicochemical characteristics of the inoculums 
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Table 1. physicochemical characteristics of the substrate 

Parameter Value  

pH  5,4 

Alcalinity (mg/l) 300 

Total solid (g/l)  102,8 

Volatile solid ( g/l)  61,12 

Mineral solid (g/l)  41,68 

Table 2. physicochemical characteristics of the inoculum. 

Parameter Value 

pH  6,9 

Alcalinity (mg/l) 1720 

Total solid (g/l)  30,2 

Volatile solid ( g/l)  20,97 

Mineral solid (g/l)  9,23 
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Figure 1. Experimental digester 

This study was performed using a mesophilic (37°C) batch laboratory digester with a total volume of 5 liters, the useful 
volume of the reactor was maintained at 4 liter. The reactor is provided with two suitable devices for taking samples for 
analysis and the production of biogas, it is fully stirred by means of an electromagnetic stirrer connected to a motor (7). 
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EXPERIMENTAL PROCEDURE 

The experience of anaerobic digestion is performed  in semi-continuous mode in the mesophilic conditions. In early the 
digester is fed with GAL, synthetic solution composed of glucose, lactic acid and sodium acetate, this is the inoculation 
digester phase, and then it is supplied simultaneously with OMWs and GAL (25% OMWs + 75% GAL) and (75% OMWs + 25% 
GAL) phase of adaptation , and the last phase is the substrate treatment phase or the digester is fed with the substrate alone 
with the charges 1, 2, 3, 4 and 5g / L VS. The biogas produced is calculated by the water displacement method. 

3 RESULT AND DISCUSSION 

BIOGAS PRODUCTION 

 

Figure2: The biogas production during the anaerobic digestion of OMWW for different loads (from 1.00g to 5.00g SV) 
 

 

Figure3: Variation of volume of biogas accumulated for the load 3.00g SV/L 
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The experiment was performed in semi continuous mode for 30 days, the volume of biogas was measured as a function of 
time by the water displacement method. Fig (2) shows the production of biogas for different loads in the digester (from 1 to 
5 g VS / L), the maximum of biogas was produced for the load 3 g VS / L, dice load 5 g VS / L biogas production begins to 
stabilize. The biogas yield coefficient for the loads 1, 2, 3, 4 and 5gVS/L is respectively 1520, 2277, 1616, 1150 and 900 ml / g 
VS, We note that the biogas yield coefficient decreases in the load 3g VS with a maximum  recorded for the load  2 g VS / L.  

Fig (3) shows the evolution of biogas production over time, we note an increase in biogas produced between 2h and 102h 
then it begins to stabilize, This is due to substrate depletion, thus the organic matter is degraded into simpler compounds 
(amino acid, simple sugars ...) and organic acids, alcohols and acid by fermentative bacteria Generating ... After These items 
are converted into biogas qui contains CO2 and CH4 (8), (9). 

PH VARIATION IN THE DIGESTER 

 

Figure 4: PH Variation during the experiment 

Figure (4) shows pH variation in the digester throughout the period of the process of anaerobic digestion, the pH is 
around neutrality during this experiment, Thus the stability of the process of anaerobic digestion in mesophilic phase will be 
at pH values between 6.5 and 7.5 (10), also, we note that there is a decrease of pH in 16

th
 days caused by the acidity of 

OMWs added. 

4 CONCLUSION 

   Anaerobic digestion is a very effective treatment method for resolving pollution olive mill wastewaters which are very 
acidic effluents and is charged with organic matter dificult to degrade, this experiment was performed in a mesophilic 
digester (34- 40°C) in semi continuous mode, the biogas produced is flammable, and the digestate remaining in the digester 
can be used as fertilizer in agriculture or as inoculum to make easy starting other experiences of anaerobic digestion. 
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